Fig. 1:
A chest radiograph, which was performed as an annual check-up for bilateral hilar lymphadenopathy, demonstrated a mass located in the left lower lobe.
Case No. 2
A 51-year old man was referred to our hospital for erythema nodosum on his bilateral arms. He had bilateral hilar lymphadenopathy on chest CT scan. Gallium scintigraphy showed abnormal accumulation in these lymph nodes. Biopsy of the skin lesion showed noncaseating epithelioid cell granulomas. During the follow-up period, he developed angina pectoris. Ten years after the diagnosis of sarcoidosis, chest radiograph, which was performed as an annual check-up for angina and BHL, revealed a chest abnormal mass in right upper lobe (Fig. 2) . Transbronchial biopsy could not diagnose it. Therefore, partial resection of the lobe was performed. Pathological finding was large cell carcinoma of size of 1.2 cm. He was observed carefully without adjuvant therapy. But 8 years later he had another mass in the residual part of the right upper lobe. Transbronchial biopsy revealed squamous cell carcinoma. As he had no metastatic lesion, he received right upper lobectomy. Pathological findings were squamous cell carcinoma of size of 5.2 cm with right hilar lymph node metastasis. Sarcoid granuloma did not exist in the lung and lymph nodes. Adjuvant therapy was not performed because of his poor post-operative condition. He was alive for 2 years after the lobectomy for the second primary lung cancer.
Case No. 3
A 60-year-old woman was admitted to our hospital because of a mass in the right lung in a chest radiograph taken at annual medical check-up (Fig. 3) . She had no symptom, but chest CT scan showed a nodule of size of 2.3 cm in right upper lobe with ipsilateral mediastinal lymphadenopathy. A diagnosis of adenocarcinoma was made by transbronchial tumor biopsy. Thereafter, right upper lobectomy was performed. Pathological finding of the lesion was adenocarcinoma. And noncaseating epithelioid cell granulomas existed in the resected ipsilateral hilar and mediastinal lymph nodes and the lung apart from adenocarcinoma. There was no metastasis in these lymph nodes. One month after the surgery, gallium scintigraphy was performed and it showed abnormal accumulations in left hilar lymph nodes. A diagnosis of sarcoidosis was made and followed with no medication. She is still well for 10 months.
Discussion
The higher prevalence of malignancy, both hematological and non-hematological, in patients with sarcoidosis has well been studied (1, 4, 5, 11, 12, 16, 18, 20, 21) . In most cases, the diagnosis of sarcoidosis is followed chronologically by malignant disease with few cases of coexisting disease (1, 4, 5, 11, 12, 16, 18, 20, 21) . Same as other malignant diseases, lung cancer develops several years after the diagnosis of sarcoidosis, but in some cases, both diseases are detected simultaneously (1,3,4,5,12,16,18,20.21) . We summarized clinicopathological characteristics and outcomes of our three cases in Table 1 and 2. According to a report by Yamasawa et al (20) , there have been four speculations concerning the causal relationship between sarcoidosis and lung cancer; 1) the two diseases incidentally coexist, 2) the cell-mediated immune abnormalities induced by sarcoidosis are involved in the onset of lung cancer, 3) lung cancer originates in the fibrous tissue due to sarcoidosis, and 4) the onset of sarcoidosis is caused by an immunohistological reaction such as sarcoid reactions, which respond to malig- nant tumors. In our cases No. 1 and 2, in which lung cancer originated a very long time after the diagnosis of sarcoidosis, the sarcoidosis activity was not so high at the diagnosis of these lung cancers, so the involvement of the cell-mediated immune abnormalities were open to question. In contrast, in case No. 3, both diseases were detected simultaneously. In this case, therefore, the second to fourth speculations should be considered. Some reports supported the theory of an association between the two diseases (3, 22) , but some reports did not (15, 17) . Recently, Le Jeune et al (10) reported the first large cohort study to compare the incidence of cancer in patients with sarcoidosis to individuals in the general population (10) . Their analysis of individual cancer types indicated that the most dramatic increases were in lymphoma (rate ratio 7.08) and skin cancers (rate ratio 1.89) (10). They were concerned that this increase in the diagnosis of skin cancers might represent ascertainment bias due to the visibility of skin lesions and increased contact with medical practitioners after a diagnosis of sarcoidosis (10) . If this concern is correct, we suppose that the same ascertainment bias may apply to an increase in the diagnosis of lung cancer.
As reported in the fourth speculation by Yamasawa et al (20) , sarcoid reactions have been sometimes observed in the lymph nodes draining the cancer in patients with malignant disease (7, 8, 9, 14) . In addition, they may occur in the stroma, the organ of tumor origin, or distant tissue sites such as the spleen, bone marrow, and skin (7, 8, 9, 14) . Sarcoid reactions refer to the development of noncaseating epithelioid cell granulomas in patients who do not fulfill the criteria for systemic sarcoidosis. A hypothesis has been shown that sarcoid reactions might be associated with a host-tumor response (6, 20) . Although the difference between sarcoidosis and sarcoid reactions in the mechanisms of their development remains unclear, cases with simultaneous sarcoidosis and malignant disease may be helpful in elucidating the causal relationship between them. Two decades ago, two researchers reported pathological differences between genuine sarcoidosis and sarcoid reactions (2, 19) . However, there has not yet been any established method to distinguish these two entities. In order to establish a diagnosis of sarcoidosis, it is mandatory to confirm the presence of granulomatous lesions in at least two different organs. In our case No.3, the primary lesion of lung adenocarcinoma was in the right lower lobe, but granulomas were also found in the right upper lobe, which was distant from the primary site, and in the parietal pleura, which was evaluated as another organ, judging from the direction of the lymph flow. This finding suggests that these lesions were different from the nonspecific sarcoid reactions induced by lung adenocarcinoma.
We described three cases with sarcoidosis and lung cancer. In our cases, the association of lung cancer with sarcoidosis did not change the therapeutic management of either of these two pathologies. The presence of sarcoidosis did not influence on the lung cancer prognosis. Either causality or coincidence, lung cancer, a condition that can be observed in patients with sarcoidosis, should be considered in the differential diagnosis when suspicious findings of it are discovered.
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